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Assunção and Castro 1 present a Bayesian approach based on Markov chain Monte Carlo (MCMC) methodology designed to estimate cancer incidence rates simultaneously for a number of cancers. The methodology is appropriate for providing reliable estimates when the available data are geographically and temporally sparse.
Health authorities have demanded incidence, mortality, and survival rates and other economic, socio-demographic, and health-related parameters for many years. Knowledge of geographical and temporal incidence and survival data at local level is naturally of interest to health authorities, especially if covariates such as socioeconomic status can be included in the analyses. Such statistics may allow authorities to evaluate health care system performance, anticipate shortages or crisis situations, and as a consequence, adjust their policies. Such data may also help construct or confirm research hypotheses, such as the presence of new latent risk factors for lung cancer. 2 In both situations-the first related to public health, the second to aetiological epidemiology-the aim is to obtain parameter estimates that are as accurate as possible. However, even though the accuracy of data collection at population level has dramatically improved during the last century, there are many situations where either the accuracy of the population data or the reliability of parameters derived from accurate data cannot be readily assured.
Many countries, mostly the less-developed countries, have only recently begun collecting population data. In some cases, data are collected during occasional surveys. Even when registration procedures have taken place, completeness still varies widely. 3 In summary, we are often still faced with spatially and temporally sparse data.
Health authorities and epidemiologists increasingly often want to analyse temporo-spatial variations in parameters at small geographical level or within specific sub-groups of the population defined by socioeconomic status or ethnicity. Even in countries with experience in collecting population data and where completeness is high, the number of events in a cell of a multi-dimensional matrix may be small and subject to random instability, leading to unreliable estimates.
For the last 15 years, much research has been devoted to the accurate estimation of such parameters. The most promising, and most recent, have been based on Bayesian methods, particularly those using Markov field methodology. MCMC sampling has greatly improved the possibilities of analysing data on a wide range of complex problems in order to make inference and prediction about the causes or outcomes of diseases. The parameters estimated within these complex frameworks are more accurate than those based on classical approaches. Most of the development has been made in the study of spatial and spatio-temporal variations of parameters for a single disease. Nevertheless, many diseases share common risk factors, and it is likely that parameters such as incidence rates may present a similar pattern. One of the most obvious examples is the association between tobacco smoking and numerous diseases. A few studies have shown the advantage of bivariate approaches (information from two diseases) over univariate ones. Assunção and Castro show here the feasibility of extension to more than two diseases, and the superiority of such an approach over univariate ones.
The proposed model has several appealing features. The main merit of their approach, which in the multivariate case, is new, at least in the biostatistics domain, is that it appears easily applicable and to offer numerous potential insights.
It is natural to speculate that using information from several diseases is likely to improve the estimation of parameters. Although based on a different approach, Longford 4 showed that additional components hardly increased the shrinkage effect in comparison with bivariate models. This deserves further investigation. Indeed, assessing the efficiency of a model should not be limited to the shrinkage effect and must be explored more deeply. 5 A very promising and useful extension of the method, mentioned by the authors, is the ability to incorporate covariate information. One domain where this could be applied is the study of ecological correlations between a range of pathologies and poorly defined factors such as health care systems, lifestyle factors, deprivation, and environmental pollution. Another suitable extension would be to take into account a temporal component, although this was not necessary in the data analysed by the authors. Indeed, even in the field of cancer, a time trend may reflect either the latency between an exposure and the event, or the effect of screening, or a new treatment. In particular, the authors' method is a useful tool for looking at temporal differences in incidence at the small geographical level. In some cases, the inclusion of time could improve the correlations, which would enhance the effectiveness of the shrinkage.
The MCMC methodology is still under development and, although increasing in popularity, remains an expert domain. In practice, the choice of method is based on its applicability and the availability of software rather than on its own merits. Other approaches, such as those based on generalized linear mixed models, 6 allow a shrinkage effect on estimates by borrowing outside information. These models can be easily fitted using mainstream statistical software. Thanks to its simplicity and the development of WinBUGS software, 7 the model proposed here constitutes an important and valid alternative to generalized linear mixed models. The respective advantages of various approaches using multivariate outside information should be studied in depth. In particular, the impact of different spatial and time structures should be considered.
Assunção and Castro have shown that their multivariate Bayesian approach significantly improves the shrinkage effect and the fit of the data, compared with a univariate approach. Including additional covariates may provide even more insights. Furthermore, enriching the model with a time component could improve the shrinkage of estimated parameters. Both public health and epidemiology face very complex challenges and may sometimes seem to have reached their limit, both in aetiological research, and in the prevention of many pathologies. Within this context, we are convinced that the method proposed here provides a significant contribution, particularly because it is easy to perform.
